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The gear assembly of ABB IRB 140 type 3-D model was designed in Solidworks.15. Initially, the assigned materials of all the main bodies of the manipulator joints and links are cast iron. The material used for the gear assembly is stainless steel. The 3-D models of the robot and gear assembly are shown in figure 2 and figure 3.
The same model of ABB IRB 140 was used to do CAE for different alternating materials like polyethylene, Epoxy granite and stainless steel. For the gear assembly, different materials like nylon, aluminum alloy and copper were used. The same are shown in table 1 with respective properties. 
FINITE ELEMENT ANALYSIS
After the geometry is finalized the next step is to do the pre are utilized as data sources. In this stage the manipulator known as meshing. After the manipulator has been meshed properly then it was subjected to the boundary conditions and loads. This stage is called solution. After the boundary conditions and loads necessary to interpret the results. This was done under the phase of post structure is. The geometry of the model is util
Static Structural Analysis
So as to consider the static basic conduct of the robot on the modular static analysis an underlying static investigation examination was finished. A most extreme payload of 5 kg (49.033 N) set on the mounting spine of the end effectors was considered. The material used for the whole manipulator is cast iron.
Model Pre-Processing
The CAD model of industrial robot along with its gear assembly will be imported in the ANSYS software. Before importing, the model will be saved in STEP (.stp) format, IGES (.igs) format or After this, pre-processing will be done and the model will be meshed. Then boundary conditions and payloads will be applied to find out the results.
Meshing
The model was meshed using dominant hexahedral components with 8 nodes. The eleme (Figure 4 ).In meshing, the numbers of nodes are 2054524 and numb loads considered in the underlying static examination. The total calculated deformation was beneath 0.018 mm and the most maximum equal stress was 1.859MPa in the case strain is 1.739 X 10 -5 .
After the geometry is finalized the next step is to do the pre-processing. Here the mass properties of the geometry are utilized as data sources. In this stage the manipulator was broken into smaller elements and nodes. This process is known as meshing. After the manipulator has been meshed properly then it was subjected to the boundary conditions and loads. This stage is called solution. After the boundary conditions and loads had applied and the results were obtained it is necessary to interpret the results. This was done under the phase of post-processing. It is critical to decide how stiff the structure is. The geometry of the model is utilized for this type of decision.
So as to consider the static basic conduct of the robot on the modular static analysis an underlying static was finished. A most extreme payload of 5 kg (49.033 N) set on the mounting spine of the end was considered. The material used for the whole manipulator is cast iron.
The CAD model of industrial robot along with its gear assembly will be imported in the ANSYS software. Before importing, the model will be saved in STEP (.stp) format, IGES (.igs) format or Para solid neutral data exchange translator.
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The model was meshed using dominant hexahedral components with 8 nodes. The element size 5 mm was utilized ers of elements are 597652. For the same pre-processing and solution of the robot, the material used was stainless steel. After analysis, the maximum deformation is 0.01048 mm, the maximum equal stress was 1.841MPa and the maximum equivalent strain is 9.8127X10 -6 . For Epoxy Granite the maximum deformation is 0.025 mm, the maximum equal stress was 1.847MPa and the maximum equivalent strain is 2.37 X 10 -5 and for polyethylene the maximum deformation is 1.851 mm, the maximum equal stress was 1.77MPa and the maximum equivalent strain is 0.0016.
Neither the maximum stresses, nor the displacements have high values that could influence the robot accuracy and precision for this preparatory calculation.
Modal Analysis
The modal examination decides the vibration attributes, for example, normal frequencies, mode shapes of the structure and support elements. It is additionally the beginning stage for any another dynamic study. The normal frequencies and the mode shapes are essential parameters in the plan of a robot with respect to the dynamic loading conditions. At the point when the modular investigation utilizes the consequences of a static examination as data sources, the modular investigation is named modular pre-stressed. This is the approach utilized as a part of the present review, where the initial five natural frequencies (it tends to vibrate when disturbed) where registered ( Figure 7 ). 
Boundary Condition
Friction-less support is connected on internal edge of the left gear. Friction-less support is connected on the internal edge of right gear to permit its tangential rotation yet confine from radial translation. Moment of 25 N-m is connected on the internal edge of right gear in clockwise direction as a driving torque. The value 25 N-m is the operational torque value. [8] The result obtained from ANSYS shows the equivalent stress which gives the maximum value of 145.32 MPa as shown in the figure 11 . The value of the maximum equivalent strain is 8.23 X 10 -4 as shown in figure 12 . The total deformation calculated is 0.020mm as shown in figure in 13.
For the same pre-processing and solution of the gear assembly, the material used was nylon. After analysis, the maximum deformation is 1.99 mm, the maximum equal stress was 60.175 MPa and the maximum equivalent strain is 0.0217. For Aluminum alloy the maximum deformation is 0.054 mm, the maximum equal stress was 145.09 MPa and the maximum equivalent strain is 2.23 X 10 -3 and for copper the maximum deformation is 0.037 mm, the maximum equal stress was 146.15 MPa and the maximum equivalent strain is 1.3 X 10 -3 . 
CONCLUSIONS
The CAD, CAE study was performed on a 6-DOF model of an industrial robot and its transmission assembly system. FEA investigation is completed utilizing ANSYS software to assess the static and dynamic performances of the manipulator, which approve the precision of the consistence, variability of joints and kinematics models also.
In static, modal and dynamic analysis of an industrial robot four materials viz. cast iron, polyethylene, Epoxy granite and stainless steelwere used in the simulations. Out of four the best material to do operations was cast iron because of its hardness and damping capacity characteristics.
Impact Factor (JCC):6.8765 NAAS Rating: 3.11
In the case of gear assembly used in manipulator, four materials viz. stainless steel, nylon, aluminum alloy and copper were applied in the static analysis. Out of the four the best suited material for gear assembly in industrial robot was stainless steel because of its strength, durability and corrosion resistance properties.
Computer aided design helps to reduce the cost of production and completion time for the same. Meanwhile they help to ensure that the things turned out with higher quality and better strength. Design with CAE will likewise help outline and building groups oversee execution suggestions and fractures of their design. Also, designers can make utilization of computer based simulations to refine and assess their physical model. CAE help makers identify flaws with the item on time, so issues can get arrangements immediately.
